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In the Claims: 

1. (Currently amended ) A method of fracturing a subterranean formation of 
an oil or gas well to stimulate production of hydrocarbons, the method comprising the steps of: 

(1) injecting at high pr e ssure into the formation a fracturing fluid at a pressure 
sufficient to form fractures within the formation, the fracturing fluid comprising an aqueous acid, 
a synthetic polymer, a metal crosslinking agent and lactic acid or a lactic acid salt thereof; 
wherein the amount of lactic acid or lactic acid salt present in the fracturing fluid is an amoun t 
sufficient to retard or prevent the cr osslinking reaction of synthetic polymer and metal 
crosslinkine agent until a temperature of at least 100° F. is reached in the subterranean 
formation: and 

(2) crosslinking the synthetic polymer and metal croaslinking agent at a tomporatura 
of at l e ast 100 q -F for a time sufficient to render a crosslinked acid geL 

2. (Currently amended.) The method of Claim 1, wherein the amount of 
lactic acid or lactic acid salt present in th e fracturing fluid is an amount sufficient to retard oif 
prevent the crosslinking re action of synthetic polvmer and metal crosslinking agent until a 
temperature of at least 120° F. is reached in the subterranean formation synthetic polym e r and 
gwtol crosslinking agent are crosslink e d at a t e mperatur e of at loast 120- P. 

3. (Currently amended.) The method of Claim 2, wherein the amount of 
lactic acid or lactic acid salt present in the fracturing flu id is an amount sufficient to retard or 
prevent the crosslinking reaction of synthetic polvmer and metal crosslinking ag ent until a 
temperature of at least 140* F. is reac h ed in the subterranean formation svnthetio polymer and 
metal oropplinlring agent ara ororalinked at a temp e ratur e of at least HQ* F . 

4. (Original.) The method of Claim 1, wherein the lactic acid is present at a 
concentration of from about 10 to about 1,000 pounds of lactic acid per 1,000 gallons of 
fracturing fluid. 

5. (Original.) The method of Claim 4, wherein the lactic acid is present at a 
concentration less than about 80 pounds of lactic acid pet 1,000 gallons of fracturing fluid 

6. (Original.) The method of Claim 5, wherein the lactic acid is present at a 
concentration less than about 25 pounds of lactic acid per 1>000 gallons of fracturing fluid 

7. (Original) The method of Claim U wherein the aqueous acid is hydrochloric 

acid. 

3 



PAGE 8/17 * RCVD AT 7/1312006 7:37:01 PM [Eastern Daylight Time] ' SVR:USPT0€FXRF-3/11 ■ DNIS:2738300 * CSID:{713)893-6071 * DURATION (mm-ss):04-30 



To: Commissioner For Patents @ 571-27 From: Beth A Sanders 



Pg 9/17 07/13/06 6:35 pn 



8. (Original.) The method of Claim 7, wherein the aqueous acid further includes 
formic acid, acetic acid or mixtures thereof 

9. (Original.) The method of Claim 1, wherein the metal crosslinking agent 
contains either titanium, zirconium, aluminum* iron or antimony or a mixture thereof. 

10. (Original.) The method of Claim 9, wherein the metal crosslinking agent 
contains aluminum and zirconium. 

1 1. (Original.) The method of Claim 9, wherein the metal crosslinking agent is 
zirconium oxychloride, zirconium acetate, zirconium lactate, zirconium malate, zirconium 
citrate, titanium lactate, titanium malate, or titanium citrate or a combination thereof. 

12- (Original.) The method of Claim 1 , wherein the synthetic polymer is polyvinyl 
alcohol, polyacrylamide or a copolymer of acrylamide. 

13. (Currently amended.) The method of Claim 12, wherein the synthetic 
polymer is a copolymer of the formula: 

->tCH 2 --CH^ntCH 2 —CH^ 

CO CO CH 3 

NH 2 NH C CH 2 — SO* Na* 

CH 3 

wherein m is 2 to 5 and n is 4 to 8, 

14. (Original.) The method of Claim 1, wherein the fracturing fluid farther 

comprises a gel breaker. 

15. (Cancelled,) 

16. (Currently amended.) The flaid method of Claim +5 39, wherein the lactic 
acid is present at a concentration of from about 10 to about 1,000 pounds per 1,000 gallons of 
fracturing fluid 

17. (Currently amended.) The fluid method of Claim 16, wherein the lactic 
acid is present at a concentration less than about 80 pounds per 1,000 gallons of fracturing fluid. 

18. (Currently amended.) The flukl mslhflSi of Claim 17, wherein the lactic 
acid is present at a concentration less than about 50 pounds per 1,000 gallons of fracturing fluid. 
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19. (Currently amended.) The fluid method of Claim 1 5, wherein the aqueous 
acid is hydrochloric acid. 

20. (Currently emended.) The M aSShoA of Claim 1 % wherein the aqueous 
acid further includes formic acid, acetic acid or a mixture thereof 

21. (Currently amended.) The fhrid method of Claim 15, wherein the metal 
crosslinking agent contains either titanium, zirconium, aluminum, iron or antimony or a mixture 
thereof, 

22. (Currently amended.) The flwkJ method of Claim 21, wherein the metal 
crosslinking agent contains aluminum and zirconium. 

23. (Currently amended.) The fluid method of Claim 21, wherein the metal 
crosslinking agent is zirconium oxychloride, zirconium acetate, zirconium lactate, zirconium 
malale, zirconium citrate, titanium lactate, titanium matate, or titanium citrate or a combination 
thereof. 

24. (Cuixently amended.) The fluid method of Claim 15, wherein the 
synthetic polymer is polyvinyl alcohol, polyacrylamide or a copolymer of acrylamide. 

25. (Currently amended.) The ffe*i mSSho& of Claim 24, wherein the 
synthetic polymer is a copolymer of 

— f ch 2 — cn-^rt- ch 2 — CH^rs~ 



T 

z 

NH 2 



wherein m is 2 to 5 and n is 4 to 8. 

26. (Currently amended.) 
gel breaker 

27. (Currently amended.) 



CO CH 3 

NH C CH 2 — S0 3 Na 

CH 3 



The SmA method of Claim 15, further comprising a 



In a method of fracturing a subterranean formation 
of an oil or gas well to stimulate production of hydrocarbons by injecting at high pressure into 
the formation a fracturing fluid comprising an aqueous acid, a synthetic polymer, and a metal 
crosslinking agent, the improvement comprising w i ng, aa n d e laying agent, lactic acid O f a oolt 
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thereof retarding or preventing crosslinking between the synthe tic polymer and metal 
crosslinking agent at temperatures less than about 10 0° F. bv inclusion of lactic acid or a lactic 
arid salt in the fracturing fluid , 

28. (Original.) The method of Claim 27, wherein the lactic acid is present at a 
concentration of from about 10 10 about 1,000 pounds of lactic acid per 1,000 gallons of 
fracturing fluid. 

29. (Original.) The method of Claim 28, wherein the lactic acid is present at a 
concentration less than about 80 pounds per 1,000 gallons of fracturing fluid. 

30. (Original.) The method of Claim 29, wherein the lactic acid is present at a 
concentration less than about 25 pounds per 1 ,000 gallons of fracturing fluid. 

3 1 . (Original.) The method of Claim 27, wherein the aqueous acid is hydrochloric 

acicL 

32. (Original.) The method of Claim 31, wherein the aqueous acid further 
includes formic acid, acetic acid or mixture thereof. 

33. (Original.) The method of Claim 27, wherein the metal crosslinking agent 
contains either titanium, zirconium, aluminum, iron or antimony or a mixture thereof. 

34. (Original,) The method of Claim 33, wherein die metal crosslinking agent 
contains aluminum and zirconium. 

35. (Original.) The method of Claim 33, wherein the metal crosslinking agent is 
zirconium oxychloride, zirconium acetate, zirconium lactate, zirconium malate, zirconium 
citrate, titanium lactate, titanium malate, or titanium citrate or a combination thereof. 

36. (Original.) The method of Claim 27, wherein the synthetic polymer is 
polyvinyl alcohol, polyacrylamide or a copolymer of acrylamide. 
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37. (Currently amended.) The method of Claim 36, wherein the synthetic 

polymer is a copolymer of fte formula: 



— fCH2— CH-^rtCH 2 — CH-ts- 

CO CO CH 3 



NH 2 NH C CH 2 — S0| Na* 

wherein m is 2 to 5 and n is 4 to 8. 

38. (Currently amended) The method of Claim 27, wherein the fracturine 
fluid further comprises a gel breaker. 

39. (New.) A method of fracturing a subterranean carbonate formation of an 
oil or gas well to stimulate production of hydrocarbons, the method comprising injecting into the 
carbonate formation a fracturing fluid at a pressure sufficient to form fractures within the 
formation, the fracturing fluid comprising an aqueous acid, synthetic polymer, metallic 
crosslinking agent and lactic acid or a lactic acid salt and a gel breaker, wherein the amount of 
lactic acid or lactic acid salt in the fracturing fluid is an amount sufficient to retard or prevent 
crosslinking between the synthetic polymer and metal crosslinking agent at temperatures less 
than about 100* F. 

40. (New.) The method of Claim 39, wherein the carbonate formation is 
limestone or dolomite. 

41. (New.) The method of Claim 1, wherein the pH of the aqueous acid is 
about 0.0. 

42. (New.) The method of Claim l s wherein the subterranean formation is a 
carbonate formation. 

43. (New.) Tbs method of Claim 42, wherein the carbonate formation is 
limestone or dolomite. 

44. (New.) The method of Claim 39, wherein the pH of the aqueous acid is 
about 0.0. 
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45. (New.) The method of Claim l s wherein the polyacrylamide is an 
aciylamide polymer having less than 1% of the acrylamide groups in the form of carboxylate 
groups. 

46. (New.) The method of Claim 1, wherein the synthetic polymer is an 
emulsion polymer, 

47. (New.) The method of Claim 1, wherein the amount of acid in the 
fracturing fluid is between from about 3 to about 28 percent of the total weight percent of the 
fracturing fluid. 

48. (New.) The method of Claim 47, wherein the amount of acid in the 
fracturing fluid is between from about 15 to about 20 percent of the total weight percent of the 
fracturing fluid. 
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